TEXAS INSTRUMENTS : 


FIELD PROGRAMMABLE LOGIC DEPARTMENT 
PROGRAMMING ALGORITHM SPECIFICATION 


OEVICE FAMILY TIBPALIEXX—18 
OEVICES TIBPALIGR4-10, TIBPALI6R6-10, TIBPALI6R8-18. ond 
INCLUDED TIBPALIEL8—18 


PROGRAMMING PROCEDURE: 


Array fuses ore programmed by executing the following programming 
sequence. Eoch fuse con be opened by selecting the oppropricte 

(1 of 32) Input Line and (1 of 8) Product Line. The levels for 

selecting Input Lines ond Product Lines ore shown in Tobles 1-2 ond 1-3. 


Step 1: Roise PGM ENABLE to Vn 
Step 2: Select on input Line by opplying appropriate 

levels to Pl pins 
Step 3: Select © Product Line group by opplying oppropriote 
logic fevels to PA pins. The octuol product line 
selected will be determined by the PO pin (described 
in step 5) 
Raise /OE to Vin 
Step Roise the selected PO pin to Vinw 
Step Program the fuse by pulsing Vcc to ViHH- 


Step 4 
5 
6: 

Step 5 Remove the output volioge. 
9 


Step Lower /OE to Yj, to enobie device. 

Step 9: Pulse PGM VER pin to Viy. 

Step 1@: Verity the blowing of fuse by checking for o Vo, ot 
the selected PO pin. 


If the fuse is still intoct, steps 1 thru 18 moy be repeoted until the 
fuse is successfully blown, not to exceed 4 retries. Do not apply 
odditiono! pulses to o fuse once it is correctly progrommed. Verifi— 
cation is possible only with the Security fuse intoct. 


A single security fuse is provided on each device to discourage the 

unauthorized copying of fuse potterns. To progrom the security fuse, 

follow the sieps obove omitting steps 5 ond 10. Verification is ochieved 

by verifying the entire fuse arroy. If the security fuse is blown, > a 
oll other fuses will oppeor to be unbiown, 


For Input ond Product Line selection, see Tobles 1-2 ond 1-3. 


For progromming waveforms, see Figure 1-1. 


ALGORITHM SPECIFICATION 


TIBPALI6XX- 10 


PIN ASSIGNMENTS IN PROGRAMMING MODE 


(TOP VIEW) 


(TOP VIEW) 


PGM VERIFY 


wWi21> 


GND 

OE 
PO7 
Pes 


PCM ENABLE 


TABLE 1-1, PROGRAMMING PARAMETERS, TA = 25°C 


Verify~level supply voltage 
High=Level input voltoge 
Low-—leve! input volloge 
Program—pulse PO 
voltage PGM ENA 
Pl, PA 


P se BS 

rogram—puise 

current PGM ENA 
Pi, PA 


I 
Progrom—pulse duratvon at Voc 
Pulse duration of PGM VERIFY 
Set-up time 
Hold time 
Deloy time from /OE low to 
PGM VERIFY high. 
Deloy time from PGM VERIFY 
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high to volid output. 


ALGORITHM SPECIFICATION 
TIBPALI6XX-18 


PAL20005 


TABLE 1-2, INPUT LINE SELECT 


Input Line input Line Number—Address Pin Stotes 
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TABLE 1-3, PRODUCT TERM ADDRESSING 


Product Term Select 
Address Pin Stotes 
[PAB _] PA? [Pac | 
t 


PRODUCT TERM 
& 16 24 32 $48 | 48 $6 
9 17 25 33 41 ag Ss? 


NAG aun-o 
xaxeerre 
rexrerere 


x HI 


ee: Pos Joe pes, [ee hes Poe fice H 
POO P07 SOY. HH = Vin 
Hos Vid 
Progromming Access and Verify Pin 


SF - Security Fuse (Does mot require voltoge to the PO pin) 


x IPrIeere 


FIGURE 1-1, PROGRAMMING WAVEFORMS 
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ALGCHiT:24 SPECIFICATION 
TIBPALI6XX-12 


Preload procedure for registered outputs (See Note 2) 


The output registers of the TIBPALIEXX—-10 can be preloaded to ony 
desired stote during device testing. This permits ony stote to be 
tested without hoving to step through the entire stote-machine 
Sequence. Eoch register is preloaded individuolly by following the 
steps given below. 


Step 1. With Voc ot 5 volts ond pin 1 of VY, roise pin 
V1 oto VinH- 

Step 2. Apply either Vy or jy to the output corres— 
ponding to the register to be preloaded. 

Step 3. Pulse pin 1, clocking in preload doto. 

Step 4. Remove output voltoge. then lower pin 11 to Vit: 
Prelood con be verified by observing the voltoge level 
ot the output pin. 


Prelood waveforms (See Notes 2 and 3) 
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Vou 
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Notes: 2. Pin numbers shown ore for JT ond NT pockoges only. If chip 
corrier socket odopter Is not used, pin numbers must be 
chonged accordingly. 

3. ty © tg, = ty = 100 ns to 1000 ns. 
Vin = 10.25 V to 10.75 V. 


PROGRAMMING ALGORITHM TEMPLATE 


SPECIFICATION NUMBER PAL20003 

DEVICE FAMILY TIBPALIEXX-10 

INCLUDED DEVICES TIBPALI6L8-10, TIBPAL16R4-10, TIBPALIGRE-10, 
TIBPALIGR&-10 


PROGRAMMER INFO: 
MANUFACTURER 3 
UPDATE VERSION 

! PARAMETER 


t VCC - VERIFY LEVEL SUPPLY VOLTAGE 


! VIH - HIGH LEVEL INPUT VOLTAGE 


ADAPTER @; 


! VIL - LOW LEVEL INPUT VOLTAGE 


! VIHH - PROGRAM-PULSE VOLTAGE (PO PINS} 110.25! 10. 


10.25! 10. 


! VIHH - PROGRAM-PULSE VOLTAGE (PGM ENA) 
' VIR - PROGRAM PULSE VOLTAGE (P1,PA) 110.25! 10.8:50.78: vo! $ 


PROGRAN- PULSE VOLTAGE (vec } 78110.00! vot 


PROGRAH PULSE WIDTH AT VCC 


_ 


40 


LOGIC DIAGRAM FOR TIBPALI6LB-10 


INPUT LINES 
PRODUCT 


ALGORITHM SPECIFICATION | 
TBPALI6XX—10 PAL20Y-6.0WG eae PAL20003 


Q) LOGIC DIAGRAM FOR TIBPALI6R4—-10 
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ALGORITHM SPEGFICATION 
TIBPALIGXX—10 


( « ) LOGIC DIAGRAM FOR TISPALIGR6-10 
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TIBPALI6XX—10 


LOGIC DIAGRAM FOR TIBPALI6R8-10 
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REMISSION HISTORY 


REVISION LTR. DATE ENGINEER DESCRIPTION OF CHANGES 


A 


Sheet 1 of 9. Changed 
Security Fuse Progromming 
Procedure. 

Table 1-3. Deleted the 
requirement for PO@ pulse 

during security fuse progromming 


Thomos 


12-87 Thomos Chonged Voc to Min = 5.25 V, 
Nom # 5.58 Vv, Max = 5.75 V. 
@3-88 Thomos Added PLCC Pinout. 


Chg. PO to Vcc for tyr. 

Chg. units from us to ns for ty 

Chg. Pi®-PI4 to PI2-PI5 ond 

PAQ-PA3 to PA6-PAB, Shit. 4. 
D 6-88 Thomos Sht. 2 — chonged tga units from 
us tons 
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ALGORITHM SPECIFICATION 
TIBPALI6XX=19 TO PAL20003 


